The Jakarta Islamic Index (JII) is the Islamic Index in Indonesia which is based on Sharia compliance, changes in market capitalisation and liquidity. This objective of the present study is to measure volatility of JII stocks and compare it with non-JII during 2005-2012 by using ARCH and GARCH models. The previous studies just comparing JII with other indices, a valid conclusion cannot be drawn as most of stocks belonging to JII are also included in the other indices. Therefore in this study we split stocks listed in Indonesian stock exchange into two periods: 2005-2007 which consists of two groups: JII and Non-JII and 2008-2012 which consists of three groups: JII, Sharia and Non-Sharia based on industry sector in order to investigate which one has the lowest volatility. This study uses two proxies of liquidity for each period namely: turnover and spread due to we use CAPM extended Fama and French and also augmented liquidity to calculate excess return. In the period of 2008-2012 found that there is GARCH (1,0) in which ARCH influences the volatility of return. Additionally, dummy-JII and dummy-Sharia influence negative significantly toward volatility of return as well. This finding also revealed that JII stocks have lower volatility compared to non-JII in which JII has the lowest leverage compared to Sharia and Non-Sharia. Therefore this result is consistent with the theory in which JII stocks has the lowest volatility due to their characteristic which is Sharia compliance, high market capitalization and high liquidity. 
INTRODUCTION
Stocks market volatility is related to the general health of economy, one interpretation of this evidence is that it is caused by financial leverage (Schwert, 1989) . During good times, funds that use more leverage have higher profits, increasing their wealth and making them dominant in the market. However, if a downward price fluctuation occurs while one or more funds is fully leveraged, the resulting margin call causes them to sell into an already falling market, amplifying the downward price movement, therefore more leverage will cause substantial losses and leads volatility (Thurner et.al, 2012) . In addition, Ross (1989) argues that volatility can be regarded as a measure of information flow. Furthermore, Eagle and Ng (1993) found that negative shocks introduce more volatility than positive shocks. Meanwhile, Bekaert and Wu (2000) argue that volatility reduces in the aftermath of good news but increases in the case of bad news. On the other hand Domowitz et.al (2001) who analyse the inter-relationships between liquidity, equity trading costs and volatility and then investigate the impact of these variables on equity returns found that increased volatility, acting through costs, reduces a portfolio's return. However, higher volatility reduces turnover as well, mitigating the impact of higher costs on returns. In general, volatility is a measure of the extent to which stock price can go up or down (fluctuating) quickly in a short span of time. The higher the volatility, the greater the stock price changes from day to day. One of approaches used for modelling volatility is the Autoregressive Conditional Heteroscedasticity (ARCH)/ Generalized Autoregressive Conditional Heteroscedasticity (GARCH) framework developed by Bollerslev (1986) .
Previous studies that investigated Islamic indices from the perspective of volatility are as follows: Dharani and Natarajan (2008) who investigated Islamic index in India found that Nifty Sharia has low volatility compared to the broad Nifty Index. In addition, Akhtar et.al (2012) found that characteristics of Islamic financial markets reduce volatility linkages between Islamic and conventional stocks, bonds and bills. However, this result is contrary to the findings of Charles et.al (2011) in which they reported that the Dow Jones Islamic Index (DJII) and conventional ones have been equally affected by sudden changes in volatility. On the other hand Yusof and Abdulmajid (2007) who investigated the extent to which the conditional volatilities of both Islamic and conventional indexes in Malaysia are affected by monetary policy variables and found that interest rate volatility affects conventional stocks but not the Islamic stocks market volatility. Their finding concludes that interest rate is not a significant variable in explaining stock market volatility (Hakim and Rashidian, 2002) . They used GARCH model together with VAR analysis conducted with monthly data during period January 1992 to December 2000. Meanwhile, in Indonesia, the study of Jakarta Islamic Index (JII) stocks conducted from the volatility perspective. Kurniawan (2008) , Maskur (2009) showed that JII stocks have high volatility comparable to the other indices in Indonesia such as LQ 45 and IHSG. However, previous studies focussed on comparing of JII stocks with other indices such as Jakarta Composite Index (JCI) or Index Harga Saham Gabungan (IHSG) which is as Indonesian market index and LQ45 which is 45 most liquid stocks. Therefore, a valid conclusion cannot be drawn as most of the stocks belonging to JII are also included in these indices.
In sum, there is no clear evidence regarding whether Islamic investment is less or more volatile than conventional ones. Therefore, we cannot draw a final conclusion about this issue. Nevertheless, due to their characteristics, Sharia stocks have unique characteristics based on Sharia selection restriction, namely leverage ratio, where in firms are not allowed to have debt ratio or total debt to total asset ratio more than 33% in DJII while JII uses 45%. Regarding the financial ratio, JII stocks. are less restrictive than the other market such as US, Malaysia and India. The bigger the ratio, it means the bigger dependence on debt. Nevertheless, zero debt or full compliance is not possible. In addition, Islamic equity funds possess some specific risks that are usually not present in conventional investments such as: changing Sharia rules, the lack of sufficient track record, high exposure to companies that might be sub-optimally levered, and companies with low working capital (Hayat and Kraeussl, 2012) .
Additionally, Girard and Hassan (2008) argue that Islamic indices comprise smaller firms than conventional indices. In sum, Islamic indices are growth and small-cap oriented while conventional indices are relatively more value and mid-cap focused. However, Al-Zoubi and Maghyereh (2007) found that Islamic index presents unique risk characteristics. The examination reflects a risk level that is significantly less than the broad market basket of stocks (Hakim and Rashidian, 2002) . In addition, Hakim and Rashidian (2002) indicate that Islamic index is influenced by factors independent from the broad market or interest rates. Therefore, this study is interesting because previous studies have a mix results, not clear and scarce as well. In addition, JII stocks have unique characteristics besides being based on Islamic principles. They have high market capitalization and high liquidity.
We split stocks listed in Indonesian stock exchange into two periods: 2005-2007 which consist of two groups: JII and Non-JII and 2008-2012 which consist of three groups: JII, Sharia and Non-Sharia based on industry sector. Our contribution of this study is that we measure volatility of JII stocks and compare it with Non-JII stocks (Sharia and Non-Sharia) and also investigate which one has the lowest volatility from three groups namely: JII, Sharia and Non-Sharia. We expect that JII stocks will have lower volatility compared to Sharia and Non-Sharia stocks due to their characteristics which is Sharia compliance in which has lower leverage than non-Sharia, high market capitalisation and high liquidity. We also extend our investigation by calculating leverage ratio and Return on Assets (ROA) to investigate which one has the most volatile and the highest return. We expect that JII stocks will have the lowest leverage ratio and the highest ROA. We designed ARCH / GARCH model to capture these features. No previous studies conducted on this issue. Therefore it will provide new insight regarding this issue.
The rest of the paper is organised as follows. The next section discusses Jakarta Islamic Index and Sharia selection restriction in order to understand how a stock becomes member of Jakarta Islamic Index and hypothesis development. The next section, we describe the method employed in this paper. After that is the section of result and discussion and the last section is our conclusion. JII is the stock index of Sharia compliant stocks in Indonesia. The objective of the JII is to provide a vehicle for investors to invest in Sharia compliant stocks. Every period, 30 stocks which meet the Islamic criteria are included in JII. JII was launched on July 3, 2000. However, in order to generate longer historical data, the base date for calculation of JII is using January 2, 1995 with index base number of 100 (IDX, 2012) .
LITERATURE REVIEW
The milestones of the development of Sharia capital market in Indonesia was started on July 3rd, 2000 by the issuance of JII. Even though PT Danareksa Investment Management had previously launched a Danareksa Sharia on July 3, 1997, due to the SelfRegulatory Organizations (SRO) it has not issued an official instrument related to Sharia Securities, the developments of Sharia capital market is not yet reckoned until the issuance of JII ( see Appendix 1) (IDX, 2012) .
Determination of criteria used in the selection of shares in the JII is done by the Sharia Supervisory Board of PT DIM. Stocks that enter JII should first pass the Sharia filter which has two screenings: core business criteria and financial ratios criteria. Furthermore, JII selection process is performed by IDX based on the performance of Sharia shares trading (see Appendix 2) for JII screening process information). However, in terms of financial constraints, the Dow Jones Islamic Index (DJII) is the most conservative in this regard. Stocks included in DJII must not have debt ratio exceeding 33%, accounts receivables to total assets must remain below 45% and interest income should represent less than 5 % of total revenue (Hakim and Rashidian, 2002 The most important difference between Islamic or Sharia and other ethical investment principles is that besides excluding particular sectors, Islamic funds do not deal in the fixed-income market, and the receipt and payment of interest is not permitted (Hussein and Omran, 2005) . Selection criteria should be used when determining which companies are acceptable from the point of view of Islamic investors (Wilson, 1987) . Hassan et.al (2005) argue that it is not true that Islamic ethical criteria will be always lead to good performance, nor will it always lead to bad performance. Based on Sharia selection restriction, namely leverage ratio, where in firms are not allowed to have debt ratio or total debt to total asset ratio more than 33% in DJII while JII uses 45%. Therefore, it is expected that Sharia stocks will have a lower volatility than conventional stocks (Dharani and Natarajan, 2005) .
Previous studies found that Sharia stocks have lower volatility than conventional stocks (Akhtar et.al, 2011) , Dharani and Natarajan (2008) and Yusof and AbdulMajid (2007) . However, another studies found that there is no different volatility between Sharia stocks and conventional stocks (Charles et.al, 2011) , Kurniawan (2008) and Maskur (2009) . Due to the lack of Sharia stock volatility studies, therefore there is no clear evidence regarding whether Islamic investment is less or more volatile than conventional ones. Additionally, previous studies which linking liquidity with volatility: higher liquidity is generally associated with lower volatility and trading costs (Chordial et.al, 2001) , Damowitz et.al, 2001) and Li and Wu (2006) .
In the Indonesian capital market context, the stocks that are included in JII besides being based on Sharia selection restriction also based on Indonesian Stock Exchange (IDX) performance process in which from Sharia stocks, IDX selects 60 stocks based on the last year's market capitalisation and from 60 top stocks by market capitalisation, IDX selects 30 top stocks based on their last year's level of liquidity in regular market. Thus, it is expected that JII stocks will be less volatile than non JII stocks because JII stocks consist of blue chip stocks with high market capitalization and high liquidity and also have a lower leverage than non-JII. Therefore, it is expected that it will be less affected by sudden shocks compared to non JII stocks. Our study examines the relation important of Sharia compliance which is ethical compliance and liquidity effect on volatility. We therefore posit the following hypothesis:
H1. JII stocks will have lower volatility compared to non-Sharia stocks. H2. JII stocks will have lower volatility compared to Sharia stocks H3. Sharia stocks will have lower volatility compared to non-Sharia Previous studies in Indonesia just focus on comparing the volatility between JII stock and other indices. However, in this study we investigate the volatility of JII stocks and non JII stocks (Sharia and non-Sharia or conventional) by using the GARCH model. To the best of our knowledge, this study has not been conducted previously in Indonesia. We expect to gain substantial insights by using more sophisticated methodology to compare the volatility of JII with non-JII stocks.
METHOD
This study investigates the volatility of JII and non JII using the ARCH/GARCH model of Bollerslev (1986) and Bollerslev et.al (1994) . This model used is: σ t 2 = ω + α ε Additionally, we add dummy variable to investigate whether JII and Sharia influence the volatility in IDX during the research period. We add the dummy, estimate the model below: Where σ t 2 is a function of constant average variance (ω), the issues (news) of volatility of previous period which is measured as the lag of the square residual of the mean equation, ε 
Additionally, we add dummy variable to investigate whether JII and Sharia influence the volatility in IDX during the research period. We add the dummy, estimate the model below:
Where σ t 2 is a function of constant average variance (ω), the issues (news) of volatility of previous period which is measured as the lag of the square residual of the mean equation, ε 
For period [2008] [2009] [2010] [2011] [2012] : 
. (4)
Where Rt indicates stock returns on trading month t and β 1 ... β 6 are the regression coefficient of variables ( (R m -R f ) , SMB, HML, Liq, I and S ) such as market return, Small Minus Big, High Book to market Minus Low Book to market, Liquidity, Dummy-JII, Dummy-Sharia and e it is the error term. This regression coefficient shows the average stock return on trading month t. I shows dummy JII stocks (JII stocks = 1 and the others or the non-JII stocks = 0) and S shows dummy Sharia stocks (Sharia stocks = 1 and the others or non-Sharia and JII =0).
We include dividends to calculate stock return following Damodaran (2001) :
R it indicates stock return i on trading month t, P it is price of stock i at the closing month and D t is dividend on stock i in month t and P it-1 is price of stock i on the closing month before.
Liquidity will be measured by using two proxies: firstly, by using turnover ratio in which trading volume divided by number of shares outstanding and secondly, by using bid-ask spread from daily high and low prices (Corwin and Schultz, 2012) .
The formulation of trading volume activity by Lo and Wang (2000) .
The formula of bid-ask spread by Corwin and Schultz (2012) (7) 2 (e α -1) 1+e α
Where S denotes bid-ask spread and e is exponential.
Where β β γ α − = − − − 2 3 2 2 3 2 2 , and
, which is sum of expected squared ratio of high and low prices ratio for two consecutive days. Gamma (γ) equals to We use monthly market capitalisation for matching This study is interesting because previous studies just focussed on comparing of JII with other indices such as IHSG, LQ45, Kompas 100 etc. However, a valid conclusion cannot be drawn as most of stocks belonging to JII are also included in the other indices. Therefore, in this research, we employ elaborate matching data. Firstly, we split stocks at IDX into two periods: period of 2005-2007 which contains two groups: JII and Non-JII and period of 2008-2012 which contains three groups: JII, Sharia and Non-Sharia based on industry sector. There are two screening process to enter JII: firstly, Sharia selection namely core business and financial ratio and secondly, trading performance selection namely market capitalization and liquidity (see Screening Process, Appendix 2). Secondly, we clasify those groups based on industry sector each period. Next, each group of each period sort based on market capitalisation (+/-10% up to 20%) and lastly, sort proportionally based on market capitalisation for each group and each period. In this study employs monthly market capitalisation, for 2005 up to 2012. We used Eviews 7 to measure the volatility of JII stocks and non-JII stocks.
RESULT AND DISCUSSION
We use Eviews to generate descriptive statictics, mean model-residual of graph, the output from ARCH test and finally the ARCH/GARCH model. We also test the stationary of the data with Augmented Dickey-Fuller (ADF) test and all the result is stationary (see Appendix 3). In this study, we split the sample into two periods: period of 2005-2007 and period of [2008] [2009] [2010] [2011] [2012] . Each period, we also split into two due to using two proxies of liquidity namely: turnover and spread. Table 1 , we got mean of excess return is -0.054820 with maximum value is 0.265000 and minimum value is -0.305400. Futhermore, from residual of figure, we should have a clustering volatility to continue running the ARCH/ GARCH model. From the Figure 1 reported that from the 1 st month up to around 44 th month, there is a period of low volatility followed by a period of high volatility. Furthermore, from 45th month, there is period of low volatility followed by a period of high volatility. Therefore, there is no clustering volatility. However, we have to make sure whether there is ARCH effect in this model, then we test ARCH effect in this model by using ARCH test or Breusch-PaganGodfrey-ARCH test. Table 2 reported that there is no ARCH effect in this model. Because the value of probability is more than 10%. We can try by using other method presented on Table 3 . However, the result is the same (see Table 3 
From result on

Figure 2 Residual
From result on Table 4 reported that there is no ARCH effect in this model. Because the value of probability is more than 10%. We can try by using other method presented on Table 5 . However, the result is the same (see Table 5 Futhermore, from residual of figure 3, we should have a clustering volatility to continue running the ARCH/GARCH model. From the Figure 3 reported that from the 1 st month up to 15 th month, there is a period of low volatility followed by a period of high volatility up to around 35 th month. Futhermore, there is a period of low volatility followed by a period of low volatility up to around 86 th month. Next, from 87 th month, there is a period of high volatility followed by a period of high volatility. Therefore, there is a clustering volatility. However, we have to make sure whether there is ARCH effect in this model, then we test ARCH effect in this model by using ARCH test or Breusch-Pagan-Godfrey-ARCH test. From result on Table 7 reported that there is no ARCH effect in this model. Because the value of probability is more than 10%. We can try by using other method presented on Table 8 . From running of GARCH model, we got the variance equation (see Table 9 ), although the coefficient of ARCH and GARCH are positive but Adjusted R squared value is negative, then we try to run ARCH 1 or GARCH (1,0) Model. From two models presented, ARCH1/GARCH (1,0) model in Table 10 is the best model because it has the lowest AIC (Akaike info criterion) and SIC (Schwarz criterion). The result from variance equation indicates that ARCH effect can influence positive significantly on the volatility (excess return) during [2008] [2009] [2010] [2011] [2012] . In addition, Dummy-JII and Dummy-Sharia can influence volatility as well but negatively. Schwarz criterion -1.586158
Result of Leverage Calculation
Additionally, we also employ additional test in order to support our finding in ARCH/GARCH model which one has the lowest leverage and the highest Return on Assets (ROA) in relation with this issue. Therefore, in this study, we calculated leverage and ROA each period. The result of leverage calculation among three groups in period of [2008] [2009] [2010] [2011] [2012] Due to in this period there was no ARCH effect either for proxy of turnover or spread, therefore we do not discuss about this issue further although we present the result of calculation of leverage and ROA in this period.
Period: 2008-2012
Higher leverage means more volatile. In the 2008-2012 periods, JII has the lowest leverage than the other groups. Additionally, from previous result of ARCH and GARCH model found that all groups is volatile because it is found ARCH in their model. However, based on leverage calculation revealed that JII has the lowest leverage and the highest ROA. It means that JII has the lowest volatility compared to Non-JII (Sharia and Non-Sharia). This finding supports that JII stocks will have lower volatility compared to non-JII. In summary, based on the ARCH/GARCH model test and based on result of additional test which presented in Table 15 , we found that there was a volatility on the period of 2008-2012, and we found which one has the lowest leverage and the highest Return on Assets (ROA) in relation with this issue. Therefore, this findings support Hypothesis 1 which states that JII stocks will have lower volatility compared to non-Sharia stocks, and also supports Hypothesis 2 which states that JII stocks will have lower volatility compared to Sharia stocks in where JII stocks have lower leverage which mean lower volatility than Sharia stocks . In addition, this findings also support Hypothesis 3 which states that Sharia stocks will have lower volatility compared to non-Sharia in where Sharia stocks have lower leverage which mean lower volatility than non-Sharia stocks.
Overall the results of this reseach support the previous research in where Sharia stocks have a lower volatility than non Sharia stock (Dharani and Natarajan, 2008) . In other words, this results is consistent with the previous work. However, this study is different with the previous reseach in where we added additional test to support which one has the lowest volatility. Our result implies that JII has the lowest volatility compared to non-JII (Sharia and non-Sharia), and Non-Sharia (conventional) has the highest volatility.
This result also implies that JII stocks are less risky than conventional stocks. This finding is consistent with the finding of Al-Zoubi, H. A., & Maghyereh, A. I. (2007) who found that DJII is less risky than conventional stocks (DJ World Index).
In sum, these findings support the hypothesis H1, H2 and H3, which states that JII stocks will have lower volatility compared to non-Sharia stocks, JII stocks will have lower volatility compared to Sharia stocks, and Sharia stocks will have lower volatility compared to non-Sharia respectively.
These findings indicate that although, in this study, we devided the sample into 3 groups namely: JII stocks which has 30 Sharia stocks that have high market capitalisation and high liquidity, Sharia stocks which do not include in JII stocks and non-Sharia stocks but these findings is consistent with the previous studies. Based on Sharia selection restriction, namely leverage ratio, where in firms are not allowed to have debt ratio or total debt to total asset ratio more than 45%. Higher leverage means more volatile. Therefore, Sharia stocks have a lower volatility than conventional ones. Furthermore, JII stocks which have the lowest leverage than Sharia stocks and non-Sharia stocks, due to Sharia screening process (see Appendix 2) have the lowest volatility than the other stocks. Additionally, Sharia stocks which have a lower leverage than nonSharia stocks, have a lower volatility compared to non-Sharia stocks.
CONCLUSION
In this study we measure volatility of JII stocks, Sharia Stocks and Non-Sharia Stocks. We investigate the performance of JII and Non-JII (Sharia and NonSharia) stocks from volatility perspective. Interestingly in this study is that we employ matching data based on industry sector then we divided the stocks in IDX In addition, after testing by using ARCH test, it was found that there was no ARCH effect. Therefore, we can't say which one is more volatile in this period. Furthermore, in the 2008-2012 periods, we found that JII has the lowest leverage than the other groups and Non-Sharia has the biggest leverage in this group. It means that JII has the lowest volatility compared to Non-JII (Sharia and Non-Sharia). This finding supports that JII stocks will have lower volatility compared to Non-JII. Therefore, this finding is consistent with the theory in where JII stocks will be less volatile than non-JII (Sharia and Non-Sharia) stocks because JII stocks consist of blue chip stocks with high market capitalization and liquidity and also have a lower leverage than non-Sharia stocks. Additionally, we also found that Sharia stocks have a lower leverage than Non-Sharia stocks. It means that Sharia stocks have a lower volatility than Non-Sharia due to Sharia compliance.
These results provide theoretical, practical guidelines and contribution of JII performance from volatility assessment perspective, therefore it is expected that these results can become a useful guidelines for researchers and also for investors regarding volatility of Sharia stocks. 
